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PERSPECTIVE & OBJECTIVES

The laws of the State of Arizona and its political subdivisions, as presently
constituted, require permits from various regulatory agencies for most activities
involving construction, engineering, surveying, and associated practices. At the
County level these activities will, more often than not, involve road building and/or
subdivision creation. Because the County is required to issue permits for these
activities and a substantial portion of the permitted construction eventually becomes
public property, there is an implication and expectation that construction permitted
and accepted by the County meets commonly accepted standards for safety and
utility. Therefore, this manual is designed to both encourage and require design
and construction which meets these expectations and standards and which can be
defended both rationally and legally.

The manual has been created to provide standards, specifications, and
recommendations associated with good engineering practice and pertaining to
hazard mitigation, public health, safety, and welfare in Coconino County. It is
recognized that the use of widely accepted industry standards reduces both design
time and review time - even for creative engineering work. It is understood that
some circumstances dictate innovative designs and the creative use of material and
method. Nothing in this manual is intended to discourage or prohibit new or unusual
methods, designs, and materials.

It is also recognized that the use of standard designs and materials, especially for
public facilities and works, is often more desirable than not when viewed from the
perspective of efficiency of maintenance, repair, or replacement or with regard to
public safety.

It is anticipated that the primary users of these standards, specifications, and
recommendations will be professionals licensed in the State of Arizona.

F.G. Stanley

Engineering Division
Coconino County

Public Works Department




ABBREVIATIONS

ABBREVIATIONS:

Whenever the following abbreviations are used in these specifications, standard
details or on the plans, they are to be construed the same as the respective
expressions represented.

A

AAC Arizona Administrative Code

AASHTO American Association of State Highway and Transportation Officials
AAN American Association of Nurserymen

AB Aggregate base

Aban Abandon

ABC Aggregate base course

AC Asphalt cement or concrete

ACB Asphalt concrete base

ACI American Concrete Institute

ACP Asbestos cement pipe

ACPA American Concrete Pipe Association
ACWS Asphalt Concrete Wearing Surface

ADEQ Arizona Department of Environmental Quality
AEC Arizona Electric Code

AFRB Arizona Fire Rating Bureau

AGA American Gas Association

AGC Associated General Constructors of America, Inc.
Agg Aggregate

ADOT Arizona Department of Transportation

Ahd Ahead

AlA American Institute of Architects

AIEE American Institute of Electrical Engineers
AISC American Institute of Steel Construction
ANSI American National Standards Institute

APA American Plywood Association

Approx Approximate

APWA American Public Works Association

AR Aged residue

ARS Arizona Revised Statues

ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
Asph Asphalt

ASTM American Society for Testing Materials
Ave Avenue

AWPA American Wood Preservers Association



AWSC
AWWA

Bbl
BC
BCR
Beg
Bk
Bivd
BM
Brg
BST
BTB
BTU
BVC

c

C

CB
CBF&C
CCorC/C
CCR
CE

CF

cfs

CIP

CL

Cm
CMP
CO

Col
Conc
Const
CP
CTB

Cu

D
Deg
DF
DG
Dia
Dim
DIP
Div
Dr
Drwg

American Welding Society Code
American Water Works Association

Barrel

Beginning of curve

Beginning of curb return
Beginning

Book or Back

Boulevard

Bench Mark or Board Measure
Bearing

Bituminous Surface Treatment
Bituminous Treated Base
British Thermal Units
Beginning of Vertical Curve

Centigrade or Curb

Catch Basin

Catch basin frame & cover
Center to Center
Coconino County Records
County Engineer

Curb Face

Cubic Feet per second
Cast Iron pipe

Centerline

Centimeter

Corrugated metal pipe
Clean Out

Column

Concrete

Construct

Concrete Pipe (non-reinforced)
Cement Treated Base
Cubic

Degree

Douglas Fir
Decomposed granite
Diameter

Dimension

Ductile Iron Pipe
Division

Drive

Drawing



Dwy

E

Ea

Ease

E

EC

ECR

El or Elv
Equa or Eq
EVC

Ex or Exist

E

F

FB
FGC
F&C
FH
FHWA
FLorF
Fl El
Fnd
fps

FS
FSS
Ft

Ga
Galv
GL

gpm
Gr

HC
Hdwl
Horiz

Hwy

ICA
D
IEEE

Driveway

Each

Easement

East

End of Curve

End of Curb Return
Elevation

Equation

End of vertical curve
Existing

Fahrenheit

Field book

Federal Communications Commission
Frame & cover

Fire Hydrant

Federal Highway Administration

Floor line or flow line

Floor Elevation

Found

Feet per second

Finished surface

Federal Specifications and Standards
Foot or feet

Gutter

Gage

Galvanized
Ground line
Gallons Per Minute
Grade

High or height
House connection
Headwall
Horizontal
Highway

Industrial Commission of Arizona
Improvement District or inside diameter
Institute of Electrical and Electronic Engineers
Inch



Inv
P

Jt

JC
Jct
JS

Lat
Lb
LF
Long
Lf

MAG
Max
Meas
MH
MHF&C
Min
Misc
mn

Mon
MUTCO

NBS
NCPI
NE
NEC
NEMA
NFPA
NP
NPI
NSC
NSF
NW
No

oC
oD
OSHA

Invert or Invert Elevation
Iron Pipe

Joint

Junction Chamber
Junction

Junction Structure

Length
Latitude
Pound
Linear Feet
Longitude
Left

Maricopa Association of Governments
Maximum

Measured

Manhole

Manhole frame and cover

Minutes or Minimum

Miscellaneous

Millimeter

Monument

Manual on Uniform Traffic Control Devices

North

National Bureau of Standards
National Clay Pipe Institute
Northeast

National Electric Code

National Electrical Manufacturer's Association
National Fire Protection Association
Non-Plastic

Non-Pay ltem

National Safety Council

National Sanitation Foundation
Northwest

Number

On center
Outside diameter
Occupational Safety and Health Administration



Oz

P
pP.C
PCC
Pl
PL
POC
POS
PP
ppm
PRC
Prop
psi
psf
PT or POT
Pvmt

Q
Q

R

R or RAD
RC

RCP

Rd

Rdwy
Reinf

Ret Wall
RGRCP
rom

Rt

R/W or ROW

S

S
SAE
San
SC
SD
Sec
SE

Sht

Spec or Specs

SS
St

Sta
Std

Ounces

Point of curvature

Point of compound curve
Point of intersection or plastic index
Property line

Point of Curve

Point of Spiral

Power pole

Parts Per Million

Point of reverse curve
Property

Pounds per square inch
Pounds per square foot
Point of Tangent
Pavement

Rate of Flow

Radius

Reinforced concrete
Reinforced concrete pipe
Road

Roadway

Reinforced, Reinforcing
Retaining Wall

Rubber Gasket Reinforced Concrete Pipe

Revolutions Per Minute
Right
Right-of-Way

South or slope

Society of Automotive Engineers
Sanitary

Spiral to Curve

Storm Drain or Sewer District
Seconds or Section
Southeast

Sheet

Specifications

Sanitary Sewer

Street

Station

Standard



Str Gr
Struct
SW

I

T

Tel
Temp
TH
TP
Trans

TS
Typ

y

uBC

UL

UPC

USC & GS
USGS

v

Vv
VC
VCP

Vert

o

II\©:H:O\°

Structural Grade
Structure or Structural
Southwest

Tangent Distance

Telephone

Temporary

Test hole

Telephone pole

Transition

Traffic signal or Tangent to spiral
Typical

Uniform Building Code

Underwriters’ Laboratories, Inc.

Uniform Plumbing Code

United States Coast and Geodetic Survey
United States Geological Survey

Velocity of flow
Vertical curve
Vitrified clay pipe
Vertical

West or width
Weight

Yard

Feet or Minutes
Inches or Seconds
Degrees

Percent

Number or Pound
At

Per

Equals

TITLES AND HEADINGS

Titles and headings are for convenience of reference and have no bearing on the

interpretation of these Specifications.



When a publication is specified, it refers to the most recent date of issue, including
interim publications, unless a specific date or year of issue is provided.
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DEFINITIONS AND TERMS

Whenever in these specifications or in other contract documents the following terms
or pronouns in place of them are used, the intent and meaning shall be interpreted
as follows:

Addendum: A supplement to any of the Contract Documents issued, in writing,
after advertisement of but prior to the opening of bids for a contract.

Advertisement: The public announcement, as required by law, inviting bids for
work to be performed or materials to be furnished.

Agency: A governmental agency.

Architect: The individual or firm licensed in the State of Arizona who has
accomplished the architectural services for the project, including his
representatives.

As Built Plans: Construction drawings, documents or plans sealed and stamped
by a professional registered in the State of Arizona (usually an Engineer or Land
Surveyor) which depict the actual improvements made and their actual locations.
As built plans are also called and known as “As Builts” “Record Drawings” or “As
Constructed”.

As Constructed Plans: Construction drawings, documents or plans sealed and
stamped by a professional registered in the State of Arizona (usually an Engineer or
Land Surveyor) which depict the actual improvements made and their actual
locations. As built plans are also called and known as “As Builts” “Record
Drawings” or “As Constructed”.

Award: The formal action of the governing body is accepting a proposal.

Backfill: Material placed in an excavated space to fill such space. For trenches,
this space will be the area from 1 foot above the top of the pipe or conduit to the
existing or proposed finished grade of pavement.

Base Course: The upper course of the granular base of a pavement or the lower
course of an asphalt concrete pavement structure.

Bedding: Granular material placed in the area of the bottom of an excavation.

Bidder: Any qualified individual, firm, partnership, corporation or combination
thereof, acting directly or through a duly authorized representative who legally
submits a proposal for the advertised work.
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Board of Supervisors: The Coconino County Board of Supervisors acting under
the authority of the laws of the State of Arizona.

Bond Issue Project: A project financed from bonds issued by the County
pledging credit or a revenue resource.

Bridge: A structure, including supports, erected over a depression or an
obstruction, as water, highway, or railway, and having a track or passageway for
carrying traffic or other moving loads and having a length measured along the center
of roadway of more than 20 feet between undercopings of abutments or extreme
ends of openings for multiple boxes.

(Length) The length of a bridge structure is the over-all length measured along
the line of survey stationing back to back of backwalls of abutments, if present,
otherwise end to end of the bridge floor; but in no case less than the total clear
opening of the structure.

(Roadway Width) The clear width measured at right angles to the longitudinal
centerline of the bridge between the bottom or curbs or guard walls or in the
case of multiple height of curbs, between the bottom of the lower risers.

Building: Any structure built for the support, shelter, or enclosure of persons,
animals, chattel or movable property.

Building Code: A regulation adopted by the governing body establishing
minimum standards of construction for the protection of the public health, safety, and
welfare in terms of measured performance rather than in terms of rigid specification
of materials and methods.

Building Official: The words “The Building Official” shall be construed to refer to
any employee of Coconino County acting as or under the authority of the County
Engineer or the Director of the Coconino County Community Development
Department.

Calendar Day: Everyday shown on the calendar.

Call for Bids: The standard forms inviting proposals or bids.

“Careful and Prudent Manner”: Means conducting excavation in such a way that
when it approaches within twenty-four inches of the underground facility located and
marked by the owner or operator, by stakes, paint or in some customary manner the
exact location is manually determined, and the uncovered facility is supported and
protected.
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Change Order: A written order issued by the Engineer to the Contractor to make
changes in the work or to perform extra work, and setting forth conditions for
payment and/or adjustment in time of completion.

City: A municipal corporation, organized and existing under and by virtue of the
laws of the State of Arizona.

Civil Engineer: A Civil Engineer is a person, holding a current license to practice
civil engineering in the State of Arizona issued by the Arizona Board of Technical
Registration.

Clear Zone: The total roadside border area, starting at the edge of the traveled
way, available for safe use by errant vehicles. This area may consist of a shoulder,
a recoverable slope, a non-recoverable slope, and/or a clear run-out area. The
desired width is dependent upon the traffic volumes and speeds and on the
roadside geometry.

County: Coconino County, a political subdivision of the State of Arizona.

County Clerk: The duly authorized person who performs the duties of clerk for the
Coconino County Board of Supervisors.

County Engineer: A holder of a valid license to practice engineering in the State
of Arizona who is authorized by Coconino County to act as the “County Engineer” or
other authorized representative of the County.

Completion Time: The number of calendar days for completion of an act,
including authorized time extensions. In case a calendar date of completion is
shown in the proposal in lieu of the number of calendar days, the contract shall be
completed by that date. The time within which an act is to be done shall be
computed by excluding the first and including the last day; and if the last day be
Sunday or a legal holiday, that shall be excluded.

Conflicting Utility: An existing utility, shown or not shown on the plans is
conflicting when any part of the utility falls within the dimensions of the new
installation, such that it would be in physical contact with the new installation.

Construction Plans: A set of plans and specifications prepared, signed, and
sealed by an engineer registered in the State of Arizona.

Construction Project: The erection, installation, remodeling, alteration, of durable
facilities upon, under, or over the ground. This shall include, but is not limited to
buildings, roadways and utility pipes, lines, poles or other structures.

Contingent Bid Item: This is a minor bid item which is likely, but not certain, to
occur during the course of work. If the Engineer determines that his work is
required, the Contractor will accomplish the work and payment will be made based
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on the contingent unit bid price included in the proposal. Since the quality listed in
the proposal is primarily for bid comparison, the amount of work required by the
Engineer may vary materially from this.

Contact: The written instruction executed by the Contractor and the Contracting
Agency by which the Contractor is bound to furnish all labor, equipment, and
materials and to perform the work specified, and by which the Contracting Agency
is obligated to compensate the Contractor therefor at the prices set forth therein.
The Contract Documents are herewith by reference made .

Contract Documents: All the integral documents of the contact, including but not
limited to, Call for Bids, Plans, Standard Specifications and Details, Special
Provisions, Proposal, Addenda, Performance Bond, Payment Bond, Certificates of
Insurance, Ordinance, Contract, and Change Orders.

Contracting Agency: The legal entity that has contracted for the performance of
the work or for whom the work is being performed.

Contractor: The individual, firm, partnership, corporation or combination thereof
entering into a contract with the Contracting Agency to perform the advertised work.

Coconino County: A political subdivision, organized and existing under and by
virtue of the laws of the State of Arizona.

Culvert: Any structure not classified as a bridge, which provides an opening under
or adjacent to the roadway.

Days: Unless otherwise designated, days will be understood to mean calendar
day.

Design: Any plans created for the purpose of showing proposed alterations to real
property when approved.

Emergency: Unforeseen occurrences and combinations of circumstances
involving the public welfare or the protection of work already done under the Contact
Documents, or which endanger life or property and call for immediate action or
remedy.

Engineer: A person licensed to practice Engineering in the State of Arizona.

Engineering _or Engineered Plans: Plans, specifications, and associated
documents which were created, signed and sealed by a professional licensed in the
State of Arizona to practice engineering by the Arizona Board of Technical
Registration.

Equipment: (Construction) - All machinery and equipment, together with the
necessary supplies for upkeep and maintenance, and also tools and apparatus
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necessary for the proper construction and acceptable completion of work.
(Installed) - All material or articles used in equipping a facility as furnishings or
apparatus to fulfill a functional design.

Extra Work: An item of work not provided for in the contract as awarded, but found
essential to the satisfactory completion of the contract within its intended scope.

Flooding: Flooding will consist of the inundation of the entire lift with water,
puddled with poles or bars to insure saturation of the entire lift.

Force Account Work: Work done by personnel of the Contracting Agency as in-
house work.

Foundation: For buildings or structures, this will be the substructure. For pipe this
will be the native material or prepared material on which the pipe rests; normally,
this is the bottom grade line of the trench.

Full Depth Pavement: An asphalt concrete pavement structure in which the
granular base and sub-base are replaced by proportionate thicknesses of asphalt
concrete.

Hazard Mitigation: Reduce the possibility or minimize the effects of disasters or
dangers which will affect the community development.

Improvement: Any alteration to real property.

Improvement District Project: A project financed by assessments against the
property included in a special assessment district authorized under, or implemented
by an act of the legislature of the Sate and/or a procedural ordinance of the County.

Inspector: The County Engineer's authorized representative assigned to make
detailed inspections of contract performance.

Jetting: Jetting is the densification of material, using a continuous supply of water,
under pressure, transmitted to the material through a rigid pipe of sufficient length to
reach the bottom of the lift being densified. In all cases, the entire lift will be
completely saturated working from the top to the bottom. In general, compaction by
Jetting will not be permitted.

Laboratory: The established materials testing laboratory of the Contracting
Agency’s Engineering Department, or other laboratories acceptable to and/or
authorized by the Engineer to test materials and work involved in the Contact.

Land Division: Real property proposed to be divided into five or fewer parcels on
fractional interests (see the Coconino County subdivision ordinance for a more
complete definition).
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Legal Description: A description of real property prepared and sealed by a land
surveyor licensed to practice in the State of Arizona.

Materials: Any substance specified in the project, equipment, and other material
used or consumed in the performance of the work.

Median: The portion of a divided highway separating the roadways used by traffic
going in opposite directions.

Non Pay Item: An item of work for which no separate payment will be made under
the proposal, but which must be included as an incidental cost for payment on an
associated item included in the proposal.

Notice of Award: A letter from the City or County Clerk advising the Contractor
that he is the successful bidder and the Council or Board of Supervisors has
accepted his proposal.

Notice to Proceed: A directive issued by the Engineer, authorizing the Contractor
or owner to start work or improvements.

Open Trench: The excavated area shall be considered as open trench until all the
aggregate base course for pavement replacement has been placed and
compacted or, if outside of a pavement area, until the excavated area is brought to
finish grade or natural grade.

Pavement: Any surfacing of streets, alleys, sidewalks, courts, driveways, etc.,
consisting of mineral aggregate bound into a rigid or semi-rigid mass by a suitable
binder such as, but not limited to, portland cement of asphalt cement.

Pavement Structure: The combination of sub-base, base course, and surface
course placed on a subgrade to support the traffic load and distribute it to the
roadbed.

Pay Item: A detail of work for which separate payments are to be made under the
Contact, as specified in the proposal.

Payment Bond: The security provided by the Contractor solely for the protection
of claimants, supplying labor and materials to the Contractor of his Sub-Contractor.

Performance Bond: The security provided by the Contractor solely for the
protection of the Contracting Agency and conditioned upon the faithful performance
of the contract in accordance with the plans, specifications and conditions thereof.

Permit: The license to do construction in public rights-of-way and/or easements;
issued by an Agency.
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Plans: All approved drawings or reproductions thereof pertaining to work and
details therefore to be accepted by Coconino County. All plans must be created by
a professional licensed by the Arizona State Board of Technical Registration.

Plant: The Contractor's and/or Sub-Contractor’s facilities, including but not limited
to small tools and mobile equipment, located on and/or offsite, necessary for
preparation of materials and prosecution of work for the project.

Principal: The individual, firm or corporation primarily liable on an obligation, as
distinguished from a surety.

Project: A specific coordinated construction and/or improvement similar
undertaking identified by a single project number or name.

Proposal: The offer of a bidder on the prescribed form, to perform the work and to
furnish the labor and materials at the prices quoted.

Proposal Form: The approved form on which the Contracting Agency requires
bids to be prepared and submitted for the work.

Proposal Guarantee: The security furnished with a bid to guarantee that the
bidder will enter into the contract if his bid is accepted.

Proposal Pamphlet: The book or pamphlet pertaining to a specific project,
containing proposal forms, special provisions and other information necessary for
and pertinent to the preparation of the proposal or bid.

Record Drawings: Construction drawings, documents or plans sealed and
stamped by a professional registered in the State of Arizona (usually an Engineer or
Land Surveyor) which depict the actual improvements made and their actual
locations. As built plans are also called and known as “As Builts” “Record
Drawings” or “As Constructed”.

Referred Documents: On all work authorized by the Contracting Agency, any
referenced documents in the specification, i.e., Bulletins, Standards, Rules,
Methods of Analysis or test. Codes and specifications of other Agencies,
Engineering Societies or Industrial Associations, refer to the Latest Edition thereof,
including Amendments, which are in effect and published at the time of Advertising
for Bids or the issuing of a permit for the work, unless otherwise stated.

Right-of-Way: A general term denoting land, property, or interest therein, usually in
a strip, acquired for or devoted to a street, highway, or other public improvement.

Road: A general term denoting a public way for purposes of vehicular travel,
including the entire area within the right-of-way.

18



Roadside: A general term denoting the area adjoining the outer edge of the
roadway. Extensive areas between the roadways of a divided highway may also be
considered roadside.

Roadside Development: Those items necessary to the complete roadway which
provide for the preservation of landscape materials and features; the rehabilitation
and protection against erosion of all areas disturbed by construction through
seeding, sodding, mulching and the placing of other ground covers; such suitable
planting and other improvements as may increase the effectiveness and enhance
the appearance of the roadway.

Roadway: The portion of the right-of-way intended primarily for vehicular traffic,
and including all appurtenant structures and other features necessary for proper
drainage and protection. Where curbs exist, it is that portion of roadway between
the faces of the curbs.

Sewers: Conduits and related appurtenances employed to collect and carry off
water and waste matter to a suitable point of final discharge.

Shop Drawings: Drawings or reproduction of drawings, detailing; fabrication and
erection of structural elements, falsework and forming for structures, fabrication of
reinforcing steel, installed equipment and installation of systems, or any other
supplementary plans or similar data which the contractor is required to submit for
approval.

Shoulder: The portion of the roadway contiguous with the traveled way for
accommodation of stopped vehicles, for emergency of base and surfaces courses.

Sidewalk: That portion of the roadway primarily constructed for the use of
pedestrians, also referred to as pedestrian ways and walkways.

Special Provisions: The special conditions, requirements, additions, and/or
revisions to the Standard Specifications, applicable to the work, to cover conditions
or requirements peculiar to the project under consideration.

Specifications: The descriptions, directions, provisions, and requirements for
performing the work as contained in the Contract Documents.

STAFF: Employees of Coconino County.

Standard Details: Uniform detail drawings of structures or devices adopted as
Standard Details by the Engineer.

Storm_Drain: Any conduit and appurtenance intended for the reception and
transfer of storm water.
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Street: Streets, avenues, alleys, highways, crossings, lanes, intersections, courts,
places, and grounds now open or dedicated or hereafter opened or dedicated to
public use and public ways.

Structures: Bridges, culverts, catch basins, drop inlets, retaining walls, cribbing,
manholes, endwalls, sewers, service pipes underdrains foundation drains, fences,
swimming pools, and other features which may be encountered in the work and not
otherwise classed herein.

Sub-base: The lower course of the base of a roadway, immediately below the
subgrade.

Subcontractors: Those having direct contracts with the Contractor and those who
furnish material worked into a special design according to the Plans and
Specifications for the work, but not those who merely furnish material not so worked:

Subdivision: Real property proposed to be divided into six or more parcels or
fractional interests (see Coconino County Subdivision Ordinance for a more
complete definition).

Subgrade: The supporting structures on which the pavement and its special
undercourses rest.

Substructure: All of that part of the structure or building below the bearings of
simple and continuous spans, skewbacks of arches and tops of footings of rigid
frames, together with the backwalls, wingwalls, and wing protection railings.

Superintendent: The Contractor's authorized representative in responsible
charge of the work.
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Chapter |
AGENCY CONTROLS AND REVIEWS

QUALIFICATIONS

The majority of work involving construction and/or design will fall under the
regulations and authority of the Arizona State Board of Technical Registration for
Architects, Engineers, Geologists, Landscape Architects, and Land Surveyors.
Plans, drawings, specifications, estimates, legal descriptions and other work
produced by non-registrants in these categories will not be accepted or reviewed by
Coconino County Staff. All work in these categories must bear the seal and
signature of the registrant and conform to the code and rules of the Board of
Technical Registration.

Construction of Public Works of the State or any political subdivision thereof shall
be executed under the direct supervision of a qualified registrant in the category
involved.
See ARS 32-142.
COUNTY
All design and construction in Coconino County whether public or private shall be
done in accordance with the principals, practices and standards in the current
version of the following publications:

The Coconino County Subdivision Ordinance

The Coconino County Drainage Design Criteria

The Coconino County Engineering Design & Construction Criteria

Other standards which will apply when appropriate shall include but not be limited to
the current versions of the following:

The Coconino County Comprehensive Plan

The Arizona Department of Transportation ( ADOT ) Standards and
Specifications

The American Society for Testing Materials (ASTM ) Standards and
Specifications

The Arizona Department of Environmental Quality ( ADEQ ) Standards
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and Specifications

The Occupational Safety and Health Administration ( OSHA ) Standards
and Specifications

The American Association of State Highways and Transportation Officials
(AASHTO ) Standards and Specifications

The American Water Works Association Standards ( AWWA )
The National Fire Protection Standards
The Uniform Building Code Standards

The Maricopa Association of Governments — Uniform Standard
Specifications and Details ( MAG Secs )

Standards, Practices, and Rules imposed by other Regulatory Agencies

The County Engineer and/or staff must review and approve all engineering plans,
specifications, and documents for public works improvements and private
improvements which require County authorization or permits.

All' work on property owned or controlled by Coconino County and all work which will
be owned by the County upon completion will require permits. Inspections of the
construction of public and private improvements by the County and written
acceptance of the construction by the County Engineer or designated staff is
required for all County permitted work.

STATE

The Arizona Department of Transportation (ADOT) requires that permits be issued
by ADOT for any work performed in State rights-of-way.

Arizona Department of Environmental Quality (ADEQ) approval to construct both
water and sewer systems must be obtained prior to approval of construction plans
by the County Engineer and prior to issuance of County permits.

Arizona Water Commission approval is required for any proposed water system.

Permits from controlling State Agencies will be required prior to the issuance of
construction permits by Coconino County

FEDERAL

The U.S. Army Corps of Engineers controls all work affecting “The Waters of the
United States” (in general, this means ALL WATER of any nature).
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The Environmental Protection Agency controls pollution (noise, air, water, sewage).

Permits from controlling Federal Agencies will be required prior to the issuance of
construction permits by Coconino County.

Note: All design construction shall meet and conform to current ADA Standards and
Requirements.

UTILITY COMPANIES

Local Utility Companies shall sign the cover sheet of construction or improvement
plans. By signing this sheet the utility confirms that they have seen the plans, are
aware of the scope of the project, and have identified existing and proposed utilities
and their potential conflicts in relation to the project.

The County Engineer shall not approve construction plans until all potentially
affected utilities have signed or the Engineer has written corespondence from the
utility confirming the receipt of plans. Utilities which will commonly be contacted are
cable TV, gas, electric power, telephone, sewer and water.
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Chapter Il
CONSTRUCTION AND IMPROVEMENT PLANS

GENERAL

Three sets of plans will be required with the first submittal and two sets for any
subsequent submittals for plan review, for all projects.

At the time of submittal of plans for private development projects, plan check fees
as per current adopted fee schedules shall be paid.

PLANS

Engineering plans are required for construction of any new improvements within
existing or proposed public rights-of-way or easements. Engineering plans are
required for all subdivisions and most projects requiring review and permit by the
County. Plan requirements may be waived by the County Engineer for jobs of a
minor nature. Plans shall be prepared by an Engineer registered in the State of
Arizona.

REVIEW & RESPONSIBILITY

Prior to issuance of any public works permit for construction, plans shall be
reviewed and approved by the County Engineer or his authorized representative.
Such review is intended to assure general compliance with County Standards. This
review is not intended to assure accuracy of all plan details or assume design
responsibilities from the Design Engineer. In the event of plan errors or omissions,
County Standards will take precedence over the plans. The final and total
responsibility for any design belongs to the Design Engineer — not to the developer,
not to the contractor, and not to any or all of the reviewing or permitting agencies.
The final and total responsibility for construction and implementation of the design
belongs to the property owner and/or developer and no one else. Responsibility is
not just a verbal admission — it is an obligation to suffer the consequences of errors.
Approval of the plan(s) by the County Engineer or other County Authority does not
imply that the County is responsible for or in any way a guarantor of the plans,
subsequent construction or economic viability of the project. The Design Engineer
is responsible for the correctness and completeness of the plans and associated
documents — the property owner and/or developer is responsible for the
construction and implementation of the project. The County will not bear any
responsibility for the cost of corrections to the plans or extra work resulting from
changes which may be required during construction due to errors and/or omissions
on the plans. Any difficulties encountered during construction will be resolved by the
Developer and/or Design Engineer at their sole expense.
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CONTENT

Plans are to meet the minimum requirements set forth in the following sections and
must be based on minimum design criteria listed in the sections, dealing with
specific items, e.g., grading, streets, etc.

FORMAT

All construction plans (grading, drainage, street, water, sewer) must be submitted in
a clear, neat format which conveys all pertinent information at a 1” = 40’ scale
horizontal, and 1" = 4, vertical, or larger. Overall drawing size shall be 24" x 36”. An
index sheet to a set of detailed plans in excess of two sheets should be presented.

The design engineer may request a variance for a particular project, where the
above plan format criteria are not appropriate. The County Engineer may grant an
exception to the format criteria where, in his opinion, it is appropriate.

DRAFTING STANDARDS

1. Symbols to be used should conform to ADOT Drafting Guidelines or other
widely accepted, clearly defined set of standard symbols.

2. Standard Drawings must be referred to by number for inclusion as part of plans
and in the quantity section.

3. A minimum lettering height of 0.08 inches shall be used on all plans (0.10
inches is easier to read from copies and is encouraged when possible).

4. Direction of north arrow will be determined by stationing. All stationing will
read from left to right. To accomplish this, the project should have increasing
stationing from west to east or south to north.

5. Stick-on materials, other than Standard Blue-Stake stickers, will not be allowed
on plan originals.

COVER SHEET

A cover sheet should be included for each category of construction plans submitted.
The cover sheet should include the following when applicable.

1. Concept Approval Note:
The County approves these plans for concept only. All liability resulting from
errors or omissions is the responsibility of the permitte and/or his consultants
and employees. Coconino County does not verify or guarantee the
measurements, calculations, ownership or conclusions indicated by the creator
of these plans.

2. Vicinity Map.
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3. Projecttitle.
4. Developer and engineering firm names and addresses.
5. Signature block for County Engineer.

6. Block for Arizona Department of Environmental Quality approval (file number
and date) if applicable.

7. Completed signature blocks for representatives from all potentially affected
utilities.

8. Applicable Notes.
9. Index of the sheets.

10. List of all regulatory agencies which have been notified and/or have issued
permits.

11. Revision dates with descriptions of the revision.

RIGHT-OF-WAY-PLANS

Right-of-way plans shall be submitted for all construction projects involving right-of-
way whether public or private. Right-of-way plans shall consist of a title sheet,
ownership record sheet, vicinity map, and plan sheets, or be a part of the
construction plans. All sheets shall be sealed by a Registered Land Surveyor.

Right-of-way plans are to be used in conjunction with the acquisition and disposal of
property and property rights. They shall contain sufficient data to allow them to be
used as a sole source for the field location of all public right-of-way and property
lines affected by the right-of-way changes shown on the plans. Except as authorized
otherwise, they shall be based upon a previously recorded record of survey drawing
prepared for the given project.

For those projects where new right-of-way is not required, the existing right-of-way
location and dimensions will still be needed for roadway design, except as
authorized otherwise. The description of the existing right-of-way shall be based
upon a result of survey prepared for the given project and shall be shown on the
construction plans.

Right-of-way plans shall show:

1. Right-of-way control and monument physical description.
2. All existing and proposed right-of-way limit lines.
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Appropriate ties to intersecting property lines and changes in right-of-way
width.

Any new or existing easements of record, either temporary or permanent.
For each parcel to be acquired:

a. A parcel identification number (Assessor’s parcel #).

b. The property ownership lines.

c. The County Recorder's numbers for affected parcels including all existing
right-of-way and easements.

d. The area in square feet or acres of the part to be taken and of each
remainder of a partial taking.

e. Bearings and distances around the perimeter of all takings.
All section lines shall be shown with bearings and distances.
Thorough descriptions of all sectional control.

Basis of bearings relative to a recorded instrument or established by field
surveying methods.

The size, form and arrangement of right-of-way plans shall conform to the general
requirements for construction plans and should contain sufficient dimensional and
angular data to permit ready identification and correlation with the legal descriptions
of all parcels.

For all acquisitions, an Ownership Record shall be prepared and shall show the
name of owner, brief description of take, and area of each parcel of land affected. It
shall be prepared in uniform order with each parcel humber being in numerical
sequence. The Ownership Record shall contain the following:

1.

Existing parcels which are split shall be assigned a discrete identification
number for reference purposes.

County Recording Number — Docket, Page; Book, Map; etc.
Description — a brief description of that part of the parcel being affected.
Parcel Area — area of the newly created right-of-way or easement; area may

be shown in acres unless so small that a fractional part of an acre would be
deceiving.
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5. Remainder — area of the parcel remaining after the right-of-way or easement
has been taken from the total parcel.

6. Sheet Number — a number indicating the sheet on which the parcel can be
located.

A vicinity map showing the project and its relationship to the surrounding area shall
be shown.

CONSTRUCTION

The following information is generally required for each construction plan sheet:
1. North arrow.
2. Horizontal control points and stationing.

3. Temporary benchmarks (T.B.M.’s) and elevations. Plans shall also indicate the
benchmark and the elevation utilized in establishing the T.B.M.

4. Property lines, easement lines, and right-of-way limits.
5. Street names, lot numbers and subdivision names.

6. Dimensions of improvements shown measured from property lines or
centerlines.

7. Stationing along centerline and ties to property lines.
8. The signed seal of the professional engineer.

9. Title and revision block.

10. Legend identifying symbols and abbreviations.

11. All grading limits, including top of slope and toe of slope locations and slope
gradients if separate grading plans are not required.

12. Location and gradients of all swales and flow lines if separate grading plans
are not required.

13. Roadway and drainage cross-sections including cross slopes and right-of-way
and easement limits located relative to the proposed improvements. The
specific stationing required for cross sections may be specified by the County
Engineer.

14. Blue Stake Sticker.
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15. Accurate location per Bluestake of all proposed and existing utilities.

16. Coordinates shall be shown for points on at least one sheet of the
construction/improvement drawings which depict rights-of-way, easements, or
property boundaries. All angle points, survey control points, and curve pc’s pi’s,
and pt’'s for boundaries, rights-of-way and easements for the entire project shall
have coordinates provided. In addition coordinates should be provided for
proposed construction features and utilities in sufficient quantity to define
locations. The preferred method of coordinate depiction is to print a point
number next to each point and a corresponding coordinate table for the points
shown on individual sheets. Coordinates shall display as many significant
figures as are required to reproduce the bearing and distance annotation on
the sheet and/or bearings and distances shown on other project documents.

QUANTITIES

Each set of plans is to have a breakdown of material quantities estimated for
construction of the job. The breakdown must indicate the applicable Standard
Drawing number and be in a form suitable for bidding and ordering. Plan approval
by the County Engineer does not extend to material quantities shown on the plans.
An engineer’s estimate of the cost of constructing the improvements on the plans
shall be submitted on separate 8 %2” x 11” sheets.

RECORD DRAWINGS (AS-BUILT PLANS)

Record Drawings shall be produced for all construction on publicly owned or publicly
controlled property including easements and rights-of-way. Record Drawings shall
be sealed and stamped by an engineer or land surveyor registered in Arizona.
“Red lined” or Hand Annotated paper copy reproductions will not be accepted.
Record Drawings shall be submitted on a high quality transparent mylar medium.
These plans shall be titled or prominently stamped “AS Built” or “Record Drawings”
or “As Constructed”. Electronic files shall also be furnished for the project.

FINAL PLAN SUBMITTAL

Upon approval of the construction plans, but prior to the issuance of a permit for
construction, 1 set of plan originals shall be submitted to the County for signatures.
One signed original set will be returned to the Consultant for their records. Note: It
may be possible to combine the various types of plans (i.e. grading plans, ROW
plans, street plans, etc.) on some projects. Please discuss this with the County
Engineer prior to generating the plans.

The Consultant will then provide the County with 2 complete copies of plan sets prior
to the issuance of construction permits.

GRADING AND DRAINAGE PLANS
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Grading plans shall meet all requirements of Chapter VI Grading and Excavation.
Applicable supporting soils analysis and drainage studies may be required. Any
excavation or embankment exceeding 50 cubic yards will require a grading plan
and grading permit. When a soils report is submitted, it should be referenced on
the grading plans by firm, project number, and date.

A drainage plan is required which shows the direction and method of conveying
drainage waters around or through the development. Each conveyance must be
shown on the plan and must be adequately sized to handle calculated runoff.
Conveyances may be street gutters, ditches or channels, or storm sewers or
culverts. Any necessary channel linings shall be shown on the construction plans.
Design flow as well as the hydraulic capacity, shall be shown for each structure and
conveyance.

A profile of all drainage structures, channels and conveyances showing slope, inlet
and outlet invert elevations, existing and proposed grades, and proposed utility
crossings and vertical clearances shall be shown. Typical trench details shall be
shown where applicable

Calculations, methods and techniques, and formats used in the drainage plans must
conform to the Coconino County Drainage Design criteria.

GRADING PLAN PRESENTATION

In general grading permits are required when cuts or fills exceed 50 cubic yards
and/or depths of fill or cuts exceed two feet.

Two sets of approved grading plans shall be submitted with all grading permit
applications. As a minimum, the grading plan shall show the following information:

1. Clearly defined original contours and final contours.

2. Clear delineation of the limits of cut and fill slopes including top and toe slopes
relative to adjacent property lines and proposed improvements.

3. Proposed grades of streets, slopes, drainage ways, parking lots and
driveways.

4. Flood Plain and Floodway Delineation where applicable.
5. Other details, as required, to clarify the plan.
6. Seal of design engineer.

7. Grading plans shall meet all requirements of the Coconino County Drainage
Design Criteria.
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8. Coconino County may require re-vegitation for any grading. If re-vegitation is
required the type and extent shall be shown on the grading plans and titled
“Erosion Control”. Erosion Control plans must conform to current NPDES
requirements.

WATER AND SEWER PLANS

All Water and Sewer Plans must receive appropriate permits and conform to AAC
Title 18 Chapter 9 prior to County issuance of grading permit.

A benchmark location (temporary benchmarks may be acceptable) and elevations
is to be established in the field and included on each plan sheet.

Utility main lines and service lines must be located and dimensioned with respect to
property lines, easement lines, and other established points. Stationing must be
clear and correlated to profiles and established points of survey. Sufficient
elevation information must be shown to allow visualization in three dimensions of
utilities, streets, and lots. Typical trench details shall be shown on the plans.

The cover sheet or second sheet with a master utility plan at no smaller than 1” =

100’ shall be in the final construction plans, showing the limits of each plan sheet,
street outlines and locations of all valves, fire hydrants, blow-offs, and manholes.

Existing Utilities

All known existing utilities or other pertinent structures are to be shown on the plans.
Where crossings of underground utilities occur, vertical separations need to be
shown. If any utility company imposes special conditions or precautions concerning
their utility, notation of those instructions shall be included on the plans. Accurate
elevation and alignment of all utilities shall be shown on the plans. Potholing shall
be utilized in determining utility elevations and alignment if necessary.

Sewer Plans

Sewer Plans are to meet criteria of Arizona Department of Environmental Quality
and AAC Title 18 Chapter 9. Plans and profiles shall be provided which adequately
show all manhole stationing, sewer sizes, manhole invert and rim elevations, and
length of reach and grades of lines. Stations and dimensions of sewer services are
to be shown to each lot. A plan layout of waterlines is to be shown on the sewer
plan with horizontal distances to waterlines shown. Waterline crossings shall be
shown in the sewer profile.

Water Plans
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Water Plans are to meet criteria of AAC Title 18 Chapter 9. Water plans may be
presented with sewer plans.

Plans are to show water pipe class and types of materials, sizes, pressure zones,
fittings, air relief valves, valves and fire hydrants, and any other special information
required for clarity. Elevations or profiles of water lines extending into older
unimproved streets may be required if depth of water lines is critical to future or
planned development. Waterline profiles shall be included wherever waterline depth
is different than the planned development. Waterline profiles shall be included
wherever waterline depth is different than the typical standard depth and wherever
necessary to clarify clearances to existing or proposed facilities. Water lines of 16”
and larger shall be profiled in all cases. A plan layout of sewer lines is to be shown
on the water plans, with horizontal distances to sewer line shown. A detail showing
locations of water meters within rights of way or public utility easements is to be
included.

STREET PLANS

Layout

Street plans are to conform to the layout of the approved preliminary plat, previously
recorded plats or to recorded right-of-way documents and easements, and the
street design criteria in this document.

Plan Presentation

Plans, profiles and typical cross-sections are required which contain the following
minimum information:

Plans:
1. Street Names.

2. Lateral dimensions of streets and rights-of-way, including all pertinent survey
data and curb return data.

3. Location of existing and proposed utilities and existing streets to be joined.
4. Drainage structures, including cross gutters, culverts, catch basins, or similar

items. Distinguish between existing drainage structures and those proposed.
Show a positive outlet for all drainage and any effects on the downstream

property.
5. Curb, gutter, sidewalks, asphalt structures and ditches.

6. Benchmarks used.
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7. New traffic control devices, all existing traffic control devices within the area of
the project, and changes in traffic control devices in the vicinity of the project
which are required as a result of the project.

8. The top and toe of slope for both cuts and fills.

9. Slopes for both cuts and fills.

10. All curve data shown on the plans shall show a central angle, radius, length of
arc, and tangent.

11. Survey monument installation shall be indicated on the plans. Appropriate
places are street intersections, P.C.’s, P.l.’s, P.T.’s, section corners, sixteenth
corners, and subdivision corners if applicable in the streets. Survey monument
locations and physical description shall be shown for both control and
proposed monuments.

12. Additional information needed to clarify plans or deal with specific conditions.

13. Blue Stake sticker are required on all sheets.

Profiles:

1. Benchmarks, including description of location and elevation. Source of vertical
datum shall be shown. This source benchmark shall be noted on plans.

2. Existing and finished grade profiles. Triple profiles of centerline and ditch
lines, are required. The presentation must clearly show and distinguish
existing profiles and other profile information.

3. Finished elevations, including PVC, PI, and PVT of vertical curves, intersection
points, and all other points needed for good vertical control of construction.

4. Slopes and vertical curve lengths.

5. Drainage structures and utilities crossed.

6. Extension of profile a minimum of 200 feet past the end of the improvement
project or as required to insure that design is compatible with future extension
or existing conditions.

7. Consistent stationing throughout the plans.

8. Additional information needed to clarify profiles or deal with special conditions.

Cross-Sections:
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Typical cross-sections. A typical cross-section is needed for each condition
encountered and should be clearly identified as to where it is applicable.
Cross-section intervals may be specified by the County Engineer. Cross-
sections will show both existing grade and proposed grades for the structural
section and the proposed road template.

Materials and thickness, including select material, aggregate base, prime coat,
asphaltic concrete, chip seal coat, cure and gutter, and sidewalk, with notation
of the engineering firm preparing the soils report and that report number. The
specification and type of material shall be stated. Under-drains may be
required if deemed necessary.

Horizontal dimensions to all key points.

Cross slopes (maximum and minimum if cross slope varies).

Fore slopes and back slopes on ditches, cuts and fills.

Parkway conditions. Maximum and minimum slopes are to be shown for cuts,
fills, and side hill conditions. Any side ditches or other special conditions are

to be shown.

Shall show right-of-way widths, relation to centerline, and shall identify by name,
the street to which it is applicable.

Identify limits of applicability by station if necessary.

Shall show typical location of traffic signals, signs, street lights, fire hydrants,
etc.

GENERAL NOTES

The following notes are to appear on applicable plans:

1.

Approval of these plans by the County Engineer is for a one-year period,
subsequent to the date of approval. If construction work is not started within the
one-year period, or has been discontinued for any reason for longer than one
year, the plans shall be resubmitted for review and re-approval.

Plan review by the County does not extend to material quantities shown on the
plans.

A encroachment permit, issued by the Public Works Department is required for
all work in County rights-of-way or easements. For construction of any
improvements a grading permit will be required.

The County shall be notified forty-eight (48) hours prior to beginning different
phases of construction so that County Inspectors may be scheduled.
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10.

11.

12.

13.

All materials and workmanship shall comply with the current “Coconino County
Engineering Design and Construction Criteria” and the current “M.A.G Uniform
Standard specifications and Details for Public Works Construction”, or other
specifications approved by the County Engineer and with generally accepted
good construction practice. All work and materials which do not conform to the
standards and specifications are subject to removal and replacement at the
contractor’s expense.

Any work performed without the knowledge and approval of the County
Engineer or his authorized representative, is subject to removal and
replacement at the contractor’s expense.

The County Engineer or authorized representative may suspend the work by
written notice when, in their judgment, progress is unsatisfactory, work being
done is unauthorized or defective, weather conditions are unsuitable, or there
is danger to the public health or safety.

The County Engineer may order any or all materials used in the work to be
tested according to the American Association of State Highway and
Transportation Officials (AASHTO) and the American Society for Testing and
Materials (ASTM) Standards. The Contractor shall, at his expense, supply all
samples required for testing a supply test reports by a certified materials
laboratory.

Local Fire Department, County Engineering Division and other emergency
responders approval is required for obstruction of access or water system
shutdown — submission of traffic control plans are required.

The Contractor shall be responsible for maintenance of the streets and of
partially completed portions of the work until final acceptance of the work. Any
roads required to be closed for the construction activity shall be reopened
within a reasonable time or upon order of County Engineer. The regulation and
control of this traffic shall be as directed by the County Engineer or his
authorized representative.

Approval of a portion of the work in progress does not guarantee its final
acceptance. Testing and evaluation may continue until written final acceptance
of a complete workable unit. Any defects which appear in the work within one
year from the date of acceptance and which are due to improper workmanship
or inferior materials supplied shall be corrected by or at the expense of the
owner/developer or the contractor.

Acceptance of completed public improvements will not be given until defective
or unauthorized work is removed, and final clean-up is complete.

Location of underground utilities before work is begun is to be accomplished in
accordance with ARS 40-361-22.
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14.

15.

If work is done on private property in relation to a project constructed under
these standards, the contractor will provide the County with written
authorization from the property owner to do so.

The establishment and use of temporary construction yards shall require written
authorization from the County Public Works Department.

Water and Sewer Notes (water and sewer plans):

1.

Rough grading shall be completed within one-tenth of a foot of plan grade prior
to installation of underground utilities.

No trench shall be filled with bedding material or backfill until the excavation
and pipe laying, respectively, have been approved by the County Engineer’s
authorized representative.

A water pressure test is required of all water lines and a hydrostatic or air test
is required of all sewer lines. Tests are to be conducted after backfilling is
complete and compacted. All testing will conform to standards established by
the responsible utility.

Water line disinfection is to be accomplished as outlined in Arizona
Department of Environmental Quality (A.D.E.Q.) “Bulletin No. 8" or per
requirements of the local utility.

In order to protect public water systems from possible contamination, a water
main shall not:

a. Infringe upon an area which is within six feet of either side of a sewer main
and shall not be below, at the same level as, or less than two feet above
the top of the sewer main, unless extra protection is provided. Extra
protection shall consist of constructing the sewer main with mechanical
joint ductile iron pipe or with slip-joint ductile iron pipe. If joint restraint is
provided it shall consist of encasing both the water and sewer mains in at
least six inches of concrete.

b. Under any circumstances, infringe upon an area which is within two feet of
either side of or two feet below the sewer main.

No water pipe shall pass through, or come into contact with any part of a

sewer manhole. The minimum horizontal separation between water mains
and manholes shall be six feet, measured from the center of the manhole.
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The minimum separation between force mains or pressure sewers and
water mains shall be two feet vertically and six feet horizontally under all
conditions. Where a sewer force main crosses above a water line, or less
than six feet below it, the sewer main shall be encased in at least six
inches of concrete for 10 feet on either side of the water main.

All distances are measured perpendicularly from the outside of the sewer
main to the outside of the water main. These separation requirements do
not apply to building plumbing or individual house service connections.

No water settling of trench fill material is allowed.

All water and sewer design and construction shall conform to the current
Arizona Department of Environmental Quality (A.D.E.Q.) requirements. When
A.D.E.Q. requirements are in conflict with these standards, the more restrictive
shall apply.

Tracer wires and tapes shall be installed prior to testing the water or sewer
main.

Paving Notes (Paving Plans):

1.

Exact point of matching termination and overlay, if necessary, shall be
determined in the field by the County Engineer or his authorized representative.

No job will be considered complete until:

a. All curbs, pavements, sidewalks, ditches, and manholes have been
cleaned of all dirt and debris.

b. Survey monuments are installed and stamped.
c. Allframes, covers, and valve boxes are adjusted to grade.

No paving construction shall be started until all utility Ines under proposed
paved area are completed and approved.

Asphalt shall not be placed before base course has been approved and base
course will not be placed until subgrade has been approved by the County
Engineer or his authorized representative.

The location of all water valves, fire hydrants, and manholes must at all times
during construction be referenced and made accessible to the County.

Utility facilities in conflict with this work will be relocated by the permittee or the

utility owner. This activity shall be coordinated with the owner of the utility to
prevent any unnecessary interruption of service to existing customers.
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Existing street and traffic signs will be maintained during construction and
relocated by the permittee as directed by the County Engineer or his
authorized representative.

A prime coat is not required unless so specified in the soils and pavement
report and/or shown on the plans.
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Chapter Il
SURVEYING AND MAPPING

QUALIFICATIONS

All surveying and mapping activities associated with projects which will be reviewed
and permitted by Coconino County shall comply with the rules and specifications of
the State Board of Technical Registration. In general this means that these activities
must be performed by or under the responsible charge of a Land Surveyor or
registrant in a category appropriate to the activity.

SURVEYING

1. All projects which will be reviewed and permitted by Coconino County and
which will transfer ownership or other rights to real property shall have a survey
performed prior to submittals to the County. The survey shall be performed,
signed and sealed by a Land Surveyor registered in the State of Arizona. The
results of survey shall be included in the documents submitted to the County for
review and permit.

2. Surveys performed for projects which will be reviewed and permitted by
Coconino County will meet the minimum specifications for accuracy and
precision required by the rules for Land Surveyors imposed by the State Board
of Technical Registration, however, Coconino County may, at its discretion,
impose additional or higher standards for any project.

3. Coconino County does not choose to impose any monument specifications, as
to physical type, other than those required by State Law. However, all
monuments noted on drawings or other documents submitted for any project
which will be reviewed and permitted by Coconino County must have
associated physical descriptions of the monuments shown on the document.

4. Coconino County will not review and approve projects containing “new legal
descriptions” created by non-registrants. “New legal descriptions”, in this
paragraph, means those created specifically for a project which Coconino
County is being asked to review and permit. “New legal descriptions” must be
signed and sealed by a Land Surveyor registered in the State of Arizona.

5. If coordinates generated by a Global Positioning System (GPS) are included
on drawings or other documents, the geodetic coordinates (Latitude Longitude
and ellipsoid height) shall also be shown and the GPS equipment
manufacturers estimated positional accuracy (for the methods used) noted for
each point.
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6. Coordinates shall be shown for points on at least one sheet of the
construction/improvement drawings which depict rights-of-way, easements, or
property boundaries. All angle points, survey control points, and curve pc’s pi's,
and pt’'s for boundaries, rights-of-way and easements for the entire project shall
have coordinates provided. In addition coordinates should be provided for
proposed construction features and utilities in sufficient quantity to define
locations. The preferred method of coordinate depiction is to print a point
number next to each point and a corresponding coordinate table for the points
shown on individual sheets. Coordinates shall display as many significant
figures as are required to reproduce the bearing and distance annotation on
the sheet and/or bearings and distances shown on other project documents.

7. Benchmarks for the project shall be shown on one or more sheets of the
construction/improvement drawings. Both the location and physical description
of the monument shall be shown along with the reference datum.

MAPPING

1. All maps which are created for projects which will be reviewed and permitted
by Coconino County and which depict real property boundaries or boundaries
of real property rights will be produced, signed and sealed by a Land Surveyor
registered in the State of Arizona.

2. Maps which are intended to be recorded may be submitted to the Public
Works Department in the sizes and formats currently acceptable to the County
Recorders office. Drawings such as construction/improvement plans, not for
recordation, should be submitted on 247"x36” paper at a scale of 1"= 40’ or
larger — or if this is inappropriate, utilizing a scale agreed upon between the
developer and Public Works Staff.

3. If topography is included the name and contact information of the provider (if
different from the Land Surveyor) shall be shown.

4. The minimum standards for topographic information shall be:

a. Horizontal: Ninety percent of all planimetric features shall be within 1/40
inch of their true relative position and none shall have a positional error
exceeding 1/20 inch.

b. Vertical: Ninety percent of any spot elevations determined from contours
shall be correct to plus or minus ¥ the contour interval and none shall
exceed one contour interval. Spot elevations shown by the provider shall all
be correct within ¥ of the contour interval and Ninety percent shall be
correct to plus or minus ¥4 the contour interval.

c. Topography shall be shown at least 100 feet or further outside of the
project limits.
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d. 7&1/2 minute quadrangles will not be accepted as topographic data for
most projects. In general, the maximum acceptable contour interval for
engineering design work will be two feet and one foot will usually be
recommended.

Acceptance or approval of construction/improvement plans and subsequent issue of
grading, construction or other letters of approval or permits does not constitute or
imply any check or verification or guarantee of the accuracy or precision of the
surveying or mapping associated with these plans. County Staff checks for
conformance with accepted practice, conformance with existing regulations, and
conformance with agency policies. The County does not check or verify or
guarantee the ownership, measurements or conclusions indicated by the creator of
these plans.
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Chapter IV
DESIGN CRITERIA

APPROVAL

The County Engineer is Coconino County’s direct representative in matters relating
to engineering and construction activities. Acceptance and approval of the project
by the county for both design and construction shall be contingent upon the
recommendation of the County Engineer.

The matters with which the County Engineer shall exercise decision making
authority include but shall not be limited to:

Interpretation of plans and specifications

Interpretation of standards

Interpretation of acceptable practices

Acceptability of materials

Acceptability of workmanship

Conformance of construction with plans and specifications
Conformance of construction with regulations and policies
Mitigation of hazards

Questions of safety

Traffic control issues

Construction may only occur after the construction plans have been approved by the
County Engineer and all required permits have been issued by regulatory agencies.
The approval of construction plans shall be valid for a time period of one (1) year
from the date of approval by the County Engineer. Plans not under construction
within this period must be resubmitted and approved again by the County.

GENERAL CONSIDERATIONS

The current versions of the following publications shall be utilized and/or accepted
as standard criteria for engineering design in Coconino County. The County
strongly encourages conformance with the standards, specifications, and practices
describe in these publications. Deviations from these standards must be
authorized in writing by the County Engineer.

The Uniform Standard Specifications for Public Works Construction
better known as “M.A.G Specs”
Published by the Maricopa Association of Governments

42




Standard Specifications for Road and Bridge Construction
better known as “ADOT Specs”
Published by the Department of Transportation of the State of Arizona

A Policy on Geometric Design of Highways and Streets

better known as “AASHTO Specs”

Published by the American Association of State Highway and Transportation
Officials

Manual on Uniform Traffic Control Devices

better known as “MUTCD”

Published by the U.S. Department of Transportation
Federal Highway Administration.

In addition, the current versions of the following publications are regulatory
standards imposed by Coconino County:

The Coconino County Subdivision Ordinance

The Coconino County Drainage Design Criteria Manual

Other standards which will apply, when appropriate, shall include but not be limited
to the current versions of the following:

The Coconino County Comprehensive Plan

Other Arizona Department of Transportation (ADOT) Standards and
Specifications

The American Society for Testing Materials (ASTM) Standards and
Specification

The Arizona Department of Environmental Quality (ADEQ) Standards and
Specifications

The Occupational Safety and Health Administration (OSHA) Standards
and Specifications

Other American Association of State Highways and Transportation Officials
(AASHTO) Standards and Specifications

The American Water Works Association Standards (AWWA)

The National Fire Protection Standards

The Uniform Building Code Standards

43



Standards, Practices, and rules imposed by other Requlatory Agencies

The County Engineer must review and approve all engineering plans,
specifications, and documents for public works improvements and private
improvements which require county authorization or permits.

All work on property owned or controlled by Coconino County, and all work which will
be owned by the County upon completion, will require permits. Inspection of the
construction of public and private improvements by the County, and written
acceptance of the construction by the County Engineer, is required for all County
permitted work.

ENVIRONMENTAL ANALYSIS & MITIGATION

In general, the environmental process will include:

An inventory of the project and surrounding area

Contact and coordination with regulatory agencies
Identification of potential problems and impacted environment
Preparation of appropriate environmental documents (1% draft)
Public participation

Preparation of appropriate environmental documents (final)
Mitigation of hazards

The Project Sponser will have the responsibility for preparation of environmental
documents for public works projects. Preparation of environmental documents for
projects which are not or will not become publicly owned will be the responsibility of
the developer.

Coconino County will require projects to comply with all requirements of the National
Environmental Policy Act (NEPA), as well as, all other Federal, State, and local
regulations. Coconino County shall require such compliance of all parties, both
public and private, working on public works.

DRAINAGE

Both  hydraulic and hydrologic designs may be required for
construction/improvement projects which will be approved or permitted by Coconino
County. Hydrologic and hydraulic design shall be based on and conform to the
standards, specifications, and recommendations in the Coconino County
Drainage Design Criteria Manual. Drainage design must also comply with all
applicable Federal, State, and local regulations.

A drainage design report will be included in all projects which require hydrologic
designs. The drainage report should be submitted with the
construction/improvement plans and documents. The report will, at a minimum,
meet the requirements in the Coconino County Drainage Design Criteria

44



Drainage designs, reports and documentation must be signed and sealed by an
engineer registered in the State of Arizona and must be reviewed and accepted by
the County Engineer as part of the County acceptance and permit process for the
project.

Note: The typical ditches shown in the Coconino County Road Design Standards
are the minimums which will be accepted by the County under any conditions and
may not be adequate for drainage across some topography. It is the responsibility
of the design engineer to insure adequate capacity of the drainage system - see
Coconino County’s “Drainage Design Criteria”.

FIRE SAFETY

The minimum fire safety requirements for residential areas in Coconino County shall
be the current Uniform Fire Code and/or National Fire Protection Standards.
Hydrants installed on projects requiring permits from the County shall conform to
American Water Works Association hydrant standard C-502 and shall follow the
installation requirements of standard M-17. Systems with hydrants shall be capable
of providing a minimum volume of 1000 gallons per minute while maintaining a
minimum residual pressure of 20 psi. Waivers to these requirements must be
obtained from both the County Engineer and he Director of Community
Development. Additional or more restrictive requirements may be imposed by the
County Engineer, the County Board of Supervisors or the local fire district for
specific projects.

MAIL BOXES

Mailboxes and appurtenances such as newspaper boxes and mounting posts often
constitute a safety hazard. When mailboxes or their locations must be included in
the design process, the designer is advised to consult AASHTO’s “A Guide to
Erecting Mailboxes on Highways”.

STREETS/ROADS

Access: Access to County roads is regulated by the Coconino County Pubic
Works Department. All construction designed to connect to County or special
districts roads must be authorized by a valid encroachment permit.

Coconino County is currently in the process of drafting standards for access
management (driveways, intersections, turn-lanes, etc.) on County-maintained
roads. Upon completion, the document will provide guidelines for planning,
reviewing, controlling, and developing safe and efficient access to/from County
roads.

Aggregate Base Course: Volcanic cinder materials will NOT be accepted as
ABC onroads in Coconino County whether paved or not.
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Clear Zones: Roads with design speeds below 35 mph shall have a minimum
clear zone width of 10 feet. Roads with design speeds above 35 mph should have
clear zones sized according to the criteria in AASHTO’s Roadside Design Guide.

Ditches: The typical ditches shown in the Coconino County Road Design
Standards are the minimums which will be accepted by the County under any
conditions and may not be adequate for drainage across some topography. Itis the
responsibility of the Design Engineer to insure adequate capacity of the drainage
system - see Coconino County’s “Drainage Design Criteria”.

Engineering: Engineering criteria should be developed from technical
publications accepted by Coconino County such as AASHTO’s “A Policy on
Geometric Design of Highways and Streets” or M.A.G or ADOT Specs.

General Design: Functional Classifications and general design features such as
street widths, right-of-way required, minimum radii and maximum cul-de-sac lengths
are controlled by the Coconino County Road Design Standards.

Handrails: Handrails shall be installed for protection of pedestrians when slopes
are 2:1 or steeper within 3 feet of sidewalk or other walkway and the embankment
height exceeds 3 feet.

Life Span: In general, Coconino County’s roads should be designed for a service
life of 20 years or more.

Railroad Crossings:
Railroad-highway grade crossings should ideally be a right angle to the
rails.
Pavement surfaces at railroad crossings shall be designed, constructed,
and maintained to permit safe, smooth crossings for all roadway users. If
the crossing angle is less than approximately 45 degrees, consideration
should be given to widening the outside lane, shoulder, or bicycle lane to
allow bicyclists adequate room to cross the tracks at a right angle.
Where this is not possible, commercially available compressed flange-
way fillers can enhance bicyclist’ safety. If cost is prohibitive, these need
only be installed across the bike lane portion of the total pavement width.
Warning signs and pavement markings should be installed in accordance
with the Manual on Uniform Traffic Control Devices.
Permits from the railroad must be issued prior to County approvals or
acceptance.

Shoulders: In general, shoulder widths in Coconino County will be a minimum of 2
feet - shoulder slopes shall match the cross-slope of the adjoining travel lane.

Slopes: Typical cut and fill slopes are specified in the Coconino County Road
Design Standards. See AASHTO’s Roadside Design Guide for non-typical cases.
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Structural Sections: In general, the structural section of any street will be based
on projected loads and traffic volumes and will be specified by the Design Engineer.
However, no section will be accepted or permitted which has less than six inches of
aggregate base course. No pavement will be accepted or permitted which has a
thickness less than 3 inches. Volcanic cinder materials will not be accepted as
aggregate base course (whether for the road surface or under pavements).

Vehicle Barriers: The necessity for the installation of roadside barriers shall be
determined from the criteria in AASHTO’s Roadside Design Guide. In general,
barriers shall be installed in accordance with current ADOT specifications.

DRIVEWAYS

A driveway is any access constructed within the public right-of-way, connecting the
public right-of-way with adjacent property. A driveway may not block access to
streets, roads, other properties, sidewalks or other driveways.

Large graded or paved areas which function as the end of driveways and which
allow drivers to enter or leave the traveled way at random locations will be
discouraged.

Access to State Highways is regulated by the Arizona Department of Transportation
(ADQT). Encroachment permits for access to State Highways must be obtained
from ADOT. Access to incorporated cities is regulated by the city.

Access to roads and streets owned and maintained by Coconino County is
regulated by the Coconino County Public Works Department. All construction
designed to connect to County roads must be authorized by a valid encroachment
permit from the County. Existing accesses onto County roads, even if not in use or
abandoned, may not be altered or reconstructed without encroachment permit
issued by Coconino County.

All new construction requiring access to a County road and all alterations of existing
accesses to County roads require encroachment permits. The design, number and
location of accesses to County roads must be approved by the Public Works
Department. The number of accesses should be kept to a minimum when possible.
No accesses will be permitted without a site plan. When any of the following
conditions occur a new encroachment permit may be required:

New construction on a property.

Changes to type of business, significant expansions, or changes in
zoning.

Property divisions.

Changes in use which cause traffic flow to be impeded or traffic delays.
Relocations or realignments to existing driveways.

Changes in the type of traffic utilizing he access - usually changes to
larger heavier vehicles as a substantial portion of the traffic.
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The number of driveways is a function of the size and use of the property. In
general, most parcels will be limited to one two-way or two one-way driveways.
Where a property might access more than one road, the County may decide to limit
access to the road with the lowest traffic volumes. Temporary access may
occasionally be granted to undeveloped property for preliminary site access or
construction.

The spacing between adjacent driveways must be adequate to allow vehicles to
safely queue, accelerate, decelerate and cross lanes without excessive interference
with through traffic or other driveways. The County Engineer will exercise final
authority with regard to acceptable spacing.

In general, driveways will not be permitted within 25 feet of a guardrail end, within
100 feet of a bridge, or closer than 15 feet to fire hydrants, utility poles, utility
pedestals or other hazards. In general, driveways will not be permitted within 50
feet of street intersections - in no case will driveways be permitted which intersect
the arc of a curve which connects intersecting streets. Driveways will not be
permitted which will require backing maneuvers in the public right-of-way. This
backing limitation shall not apply to single family residential development unless
required by the County Engineer.

The following graphic illustrates the vertical alignment requirements for driveways
entering County right-of-way
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TRAFFIC DESIGN

The primary consideration for the design of roads and streets in Coconino County should be
their ability to safely and efficiently handle both present and anticipated traffic volumes. In
general, roadways should be designed to accommodate the anticipated volumes at “build out”
for the contributing area. Build out will be the largest number of homes and other structures
either allowed by current planning regulations or currently projected by the County planning staff
for a future date - not to exceed 20 years. Should the build out traffic volumes appear to be
unrealistic (in the judgment of the County Engineer) the County Engineer will specify the traffic
volumes to be used in the design process.

In general, the standards and specifications used for traffic design should be takes from the
Institute of Transportation Engineers’ “Recommended Guidelines for Subdivision Streets”
and/or AASHTO Specs. Design of traffic control devices (signs, markings, signals, Etc.) shall
conform to the standards and recommendations in the Manual on Uniform Traffic Control
Devices (MUTCD).

Reports submitted in support of traffic designs shall include the following:

A site map showing types of land use in the affected area, existing roads, and
contributing sites or structures.

Current ADT'’s for existing roads.

Future projected ADT’s for build out or final development stage.

A.M./P.M. peak hour turning volumes (existing and projected).

Capacity analysis (after construction) of both the project and all potentially affected
streets within one mile of the project boundaries or other distance specified by the
County Engineer.

Reports, plans and other documents submitted to Coconino County in support of a traffic design
must be signed and sealed by an engineer registered in the State of Arizona. Traffic designs
for all projects will be reviewed and approved (or rejected) by the County Engineer, the
Community Development Department and possibly Board of Supervisors action following public
comment.

TRAFFIC SIGNALS

At the present time, Coconino County does not maintain any signalized intersection. Any
proposed development requiring signalization should be coordinated with the County Engineer.

UTILITIES

Presumption: It is understood and agreed that the Design Engineer and/or owner has
considered all of the permanent and temporary utility appurtenances in their existing and
relocated positions, as shown on the plans and specifications for the project. Therefore, the
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owner shall bear all risk and cost arising from problems associated with utility locations.
County approval of plans and/or issuance of permits shall not affect this presumption.

Agency Control: Arizona Revised Statutes specify that control and authority for the design,
construction, and operation of sewage systems and waste treatment facilities resides in the
Arizona Department of Environmental Quality (ADEQ). Engineering bulletins published by
ADEQ provide guidelines for design of sewage systems. These include, but may not be limited
to:

Bulletin #11: Minimum Requirements for Design, Submission of Plans and
Specifications of Sewage Works

AAC Title 18 Chapter 9

Bulletin #15: Package Aeration Plants

Design must be coordinated with all potentially affected utilities and they must agree to the
plans by signature on the cover sheet (see the section on Cover Sheet under Construction and
Improvement Plans).

Coconino County may choose to impose additional or more restrictive requirements than those
provided by other regulatory agencies or those shown in commonly accepted Standards such
as M.A.G Specs.

General: With the exception of minor service extensions to individual parcels, all longitudinal
utility facilities should be located within street rights-of-way or strip easements. Strip
easements for utilities shall not be used to deny access to parcels. In general pavement cuts will
be prohibited for the first 15 years after construction. All services shall be designed to avoid the
need to remove and replace new pavement or other road surfaces within the first 15 years after
construction. Water and sewer shall be designed to facilitate construction in conformance with
section 600 of M.A.G Specs.

Storm Drains: In general storm drainage will be constructed in conformance with MAG Specs
sections 618, 621 and 760. Additionally, Coconino County imposes a minimum pipe size (for
any purpose including driveways) of 15 inches. Corrugated metal pipe shall be at the minimum
14 gage. All metal pipe shall be aluminized or bituminous coated — specified with regard to
soil chemistry. All culverts shall have prefabricated end sections unless approved for other end
treatment by the County Engineer.

Water/Sewer: All water and sewer design and construction shall conform to current ADEQ
requirements (see ADEQ Bulletin #8 or local utility requirements for disinfection). If ADEQ
requirements are found to be in conflict with Coconino County or other Agency requirements the
most restrictive shall apply. For design purposes and public safety, water pipe shall not:

Infringe upon an area which is within six feet of either side of a sewer main and shall
not be below, at the same level as, or less than two feet above the top of a sewer
main unless extra protection is provided. Extra protection shall consist of
constructing the sewer main with mechanical joint ductile iron pipe or with slip-joint
ductile iron pipe. If joint restraint is provided it shall consist of encasing both the
water and sewer lines in at least six inches of concrete.
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Pass through or come into contact with any part of a sewer manhole. The minimum
separation between water line and manholes shall be six feet measured from the
manhole center.

Pass closer than six feet from the side or bottom of a pressure sewer (force main)
nor closer than two feet over the top. If it is necessary for a sewer force main to be
placed closer to a water line than these distances, then the sewer line must be
encased in at least six inches of concrete for a distance of ten feet on either side of
the water line.

The following two pages illustrate the general requirements for underground utilities and
associated trenching on County permitted projects.
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Notes For:

Underground Utilities — Trench Detail

1.

Dimensions shown are minimums — additional cover and/or clearances may be required
depending on the number and size of utilities in a trench.

Minimum cover shall be measured from the top of the pipe to the subgrade under existing
or proposed pavement — on non-paved roads the minimum cover shall be the distance
between the top of the pipe and finished grade.

Minimum horizontal distance between water and sewer pipe shall be six ( 6 ) feet — see
notes on preceding pages!

When water and sewer lines cross refer to ADEQ guidelines — also see notes on preceding
pages!

Although power and communication cables may be installed in sanitary sewer trench, a
separate trench may be required by local controlling utilities.

Water and electric power shall not be placed in the same trench.

Gas and sewer lines shall not be placed in the same trench.

Tracer wire and warning tape shall be installed.

Power line trench and communications trench shall not be placed closer than 3 feet from
water lines and 2 feet from sewer lines. Gas line trench shall not be placed closer than 3
feet from sewer lines and 1.5 feet from water lines. All crossing utility lines must maintain a

vertical separation of at least 1.5 feet. Note: The minimum vertical separation required for
water and sewer is greater — see the notes on the preceding pages!

10. CALL BLUE STAKE 1-800-STAKE-IT AT LEAST TWO DAYS BEFORE YOU DIG!

11. All cover depths are measured from top of subgrade.

12. Granular bedding and/or backfill will be required in most trenches — coordinate with County

Engineer.
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BICYCLES

Bicycle Facility: A general term denoting improvements and provisions made by public or
private agencies to accommodate or encourage bicycling, including parking facilities, maps,
bikeways, and shared roadways not specifically designed for bicycle use.

Bikeway: Any road, path, or route which in some manner is specifically designated as being
open to bicycle travel, regardless of whether such facilities are designated for the exclusive use
of bicycles or are to be shared with other modes of transportation.

Bike Lane: A portion of the roadway which has been designated by striping, signing, and
pavement markings for the preferential or exclusive use of bicyclists.

Bike Path: A bikeway that is physically separated from motorized vehicle traffic by an open
space or barrier and is either within the highway’s right-of-way or within an independent right-of-
way.

Bike Route: A segment of a system of bikeways designated by the jurisdictional authority with
appropriate directional and informational markers, with or without specific bike route numbers.

Shared Roadway: Any roadway upon which a bicycle lane is not designated and which may
be legally used by bicycles regardless of whether such facility is specifically designated.

Pavement Surfaces:
Shall be designed free from irregularities and the edges of the pavement shall be
uniform in width.
Roads that are expected to have bicycle traffic shall not have “rumble strips”.

Drainage Grates and Utilities Covers:
When a new roadway is designed, all drainage grates and utility covers should be
kept out of the bicyclist’'s expected path.
Drainage grates and utility covers shall be adjusted flush with the pavement surface
on all new construction and reconstruction.
On new construction where bicyclists will be permitted, curb inlets rather than
drainage grates should be used wherever possible.
Bicycle safe drainage grates shall be used on all roadways.

Railroad Crossings:

Railroad-highway grade crossings should ideally be a right angle to the rails.

Pavement surfaces at railroad crossings shall be designed, constructed, and
maintained to permit safe, smooth crossings for all roadway users. If the crossing
angle is less than approximately 45 degrees, consideration should be given to
widening the outside lane, shoulder, or bicycle lane to allow bicyclists adequate room
to cross the tracks at a right angle. Where this is not possible, commercially
available compressed flange-way fillers can enhance bicyclist' safety. If cost is a
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factor, these need only be installed across the bike lane portion of the total
pavement width.
Warning signs and pavement markings should be installed in accordance with the
Manual on Uniform Traffic Control Devices.
Permits from the railroad must be issued prior to County approvals or acceptance.

Additional Roadway Hazards:
Smooth transitions should exist at all cattle guards, gutters, manholes, and all cut and
patch sites on roadways.
Raised pavement markings shall not be used directly along designated bicycle
facilities.

Bridge Treatments: Bridge crossings should incorporate facilities which provide the same
accommodations for all traffic modes that exist on the road-ways to and from the bridge.
Bicyclists should not be expected © switch from an on-road bike lane before the bridge to an
off-street sidewalk while on the bridge.

Traffic Control Devices:

The manual on “Uniform Traffic Control Devices” should be consulted for guides on
signs and pavement markings.

Wide Curb Lanes (Shared Roadway): Where possible on existing multi-lane roadways, the
Design Engineer may consider reducing the inner lane widths to 11 feet (3.4 m) to provide
wider outside lanes.

Bike Route: Signing of bike route shall be in accordance with the manual on “Uniform Traffic
Control Devices”.

Paved Shoulders: The designation of paved shoulders as bike lanes or bike routes shall be a
decision made by the County Engineer.

Bike Lanes:
Shall always be one-way facilities that carry traffic in the same direction as the
adjacent motor vehicle lane. Two-way bicycle lanes on one side of the roadway are
unacceptable.
Bike lanes on one-way streets shall be placed on the right edge of the street, except
in areas where placement on the left will reduce conflict.
Where possible, the inner lane widths may be reduced to 11 feet (3.4 m) multi-laned
roads to provide space for a bike lane (when approved by the County Engineer).
The minimum bike lane width on an urban curbed street where parking is prohibited
shall be 4 feet (1.2 m), measuring from the edge of the vehicle lane to the longitudinal
joint between the roadway surface and the gutter pan (assuming the gutter pan is 12"
or more in width). If the gutter pan is less than 12 inches in width, the minimum
distance from the edge of the vehicle lane to the face of curb shall be no less than 5
feet.
The minimum bike lane width on non-curbed streets with no parking is 4 feet (1.5 m)
of usable pavement width.
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The minimum bike lane width for a curbed street where a parking lane is
provided is 5 feet (1.5 m) to the left of a minimum 8 foot (2.4 m) parking area.
Bicycle lanes shall always be placed between the parking lane and the through traffic
lane. If the parking volume is substantial or turnover is high, an additional 1 or 2 feet
(.3 or .6 m) of width is recommended for safe bicycle operation — see the AASHTO
“Guide for the Development of Bicycle Facilities”.

A minimum 4 inch wide (10 cm) stripe must be placed between the bike lane and the
through traffic lanes, except at intersections and at areas marked for merging. See
the manual on “Uniform Traffic Control Devices” for further guidance.

Diamond and bike lane symbols along with bike lane signs will be placed at major
and minor intersections along designated bike lanes in urban areas. Bike lane signs
and the diamond symbol will be placed approximately every 1,400 feet (425 m) in
urban developed areas. Based on engineering judgment, signs and pavement
markings may be placed at greater intervals in rural areas.

Bicycle lanes tend to complicate both bicycle and motor vehicle turning movements at
intersections. Bicyclists proceeding straight through and motorists turning right must
cross paths. Striping and signing configurations which encourage these crossings in
advance of the intersection, in a merging fashion, are preferable to those that force
the crossing in the immediate vicinity of the intersection. See the AASHTO “Guide
for the Development of Bicycle Facilities” for further guidance on the striping of
intersections.

BIKE PATH DESIGN GUIDELINES

General:

Bike paths should be designed for the preferential use of bicyclists.

Bicycle paths are facilities with minimal cross flow by motor vehicles.

Sidewalks are not an acceptable bicycle facility (however, certain segments of the
population may desire to use sidewalks and are required by law to yield right-of-way
to pedestrians and when at driveways, shopping center entrances, and street
intersections).

Coordination between the County, local communities, and private developments on
bike path facilities shall be done through the County Parks & Recreation Department.
On and off-street bicycle facilities should complement rather than supplant each
other.

Bike Path Width and Clearance Distances:

The minimum width for a two-directional bicycle path is 10 feet (3 m). Twelve feet
(3.6 m) is recommended where high use is expected.

A minimum 2 foot wide (.6 m) graded area (compacted) shall be provided adjacent
to both sides of the pavement. Further, this area shall remain free from obstructions
and serve as 2 feet (.6 m) of longitudinal clear distance, all of which is to be included
within the designated right-of-way.

The bike path vertical clear distance shall be 10 feet (3 m).

If a bicycle path is planned adjacent to highway development, strict separation
distances shall be adhered to unless an AASHTO recommended barrier is provided.
The minimum distance from the back of the curb to the inside edge of the bicycle
path is:
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20 feet (6.1 m) along expressways
5 feet (1.5 m) along all arterial’s
5 feet (1.5 m) along all other roads — when sulfficient right-of-way is available
One-way bicycle paths are not acceptable.

Bike Path Design Speed: A minimum design speed of 20 mph (21 km/hr) should be used on
all bicycle paths; however, a design speed of 30 mph (48 km/hr) shall be used when the grade
exceeds 4 percent or when strong prevailing tail winds exist.

Bike Path Horizontal Alignment and Super-Elevation:
The minimum super-elevation rate is 2 percent and should not exceed 5 percent.
The minimum design radius of curvature shall be derived from the formulas and
figures provided in the AASHTO “Guide for the Development of Bicycle Facilities™.
Where curves are used along bike paths, proper warning signs, pavement markings
and additional width should be provided in accordance with the AASHTO “Guide for
the Development of Bicycle Facilities” and the manual on “Uniform Traffic Control
Devices”.

Bike Path Grades: Grades greater than 5 percent are not recommended. Where the terrain
dictates, grades over 5 percent and less than 500 feet long (150 m) are acceptable in
combination with a higher design speed and additional path width.

Bike Path Sight Distances: The minimum site distance shall be derived from figures and
formulas contained in the AASHTO “Guide for the Development of Bicycle Facilities”

Bike Path Intersections:
Preferably, the number of bike path and roadway/driveway intersections should be
minimized.
Rights-of-way should be assigned and sight distances provided so as to minimize
potential conflicts resulting from unconventional turning movements.
Bike path intersections and approaches shall be on as flat of a grade as possible.
Adequate warning of intersections shall be given in advance to afford bicyclists a
safe stopping distance.
For traffic control devices, application of the manual on “Uniform Traffic Control
Devices” warrant criteria shall be used (signal, stop sign, yield sign, etc.).
Sign type, size, and location shall be in accordance with guidance provided in the
manual on “Uniform Traffic Control Devices”.

Bike Path Signing and Markings: Uniform application of traffic control devices (signs and
markings), are described in the manual on “Uniform Traffic Control Devices”. A 4 inch wide
(10 cm) yellow centerline strip is recommended to separate opposite directions of travel along
bike paths under the following circumstances:

(1) for heavy volumes of bicycles.

(2) on curves with a restricted sight distance,

(3) and on unlit bicycle paths where night time riding is expected.
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Bike Path Pavement Structure:
Due to variations in soils, loads, materials, and construction practices, a
recommended typical structural section is not provided. A soils investigation should
be conducted to determine load carrying capabilities — see the AASHTO “Guide for
the Development of Bicycle Facilities”.This should be done under the supervision of
a qualified engineer submitted for approval.
Bicycle paths should be designed to sustain, without damage, wheel loads of
emergency, patrol, maintenance, and other motor vehicles that are expected to use
or cross the path.
Bicycle paths should be constructed and maintained so that a smooth and consistent
surface is provided. Skid resistance qualities shall not be sacrificed for the sake of
smoothness.
Bike paths should be constructed of either asphalitc or portland cement concrete.
Bike paths are intended for all bicycles not just mountain bikes, therefore granular
materials are not acceptable as a surface for bike paths.

Bike Path Drainage:
- A minimum cross slope of 2 percent is recommended to provide adequate drainage.

Sloping the bike path in one direction is recommended rather than crowning.
If a bicycle path is built on the side of a hill, a ditch of suitable dimensions should be
built on the uphill side to intercept drainage.
Where necessary, catch basins with drains should be provided to carry away
intercepted water.
Manhole coves and drainage grates should be located off a bicyclist's expected
travel path.
Other bike path drainage considerations should account for the conveyance of water
adjacent to the bike path so as to prevent ponding on the paved area.

Bike Path Lighting:
See the AASHTO “Guide for the Development of Bicycle Facilities”.

Bike Path Restriction of Motor Vehicles: A foldable or removable bollard post is
recommended to restrict unauthorized access to bike paths. Bollard posts should have
permanent reflectors for nighttime visibility and be painted a bright color for daytime visibility.
When more than one post is used, a minimum 5 foot spacing (1.5 m) is recommended.

Bike Path Grade Separation Structures: For guidance on grade separations alternatives,
bridge enhancements, railing specifications, etc., refer to the AASHTO “Guide for the
Development of Bicycle Facilities” and “American Disabilities Act” requirements.
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Chapter V

ROAD DESIGN STANDARDS

To: ALL USERS OF THE ROADWAY DESIGN STANDARDS
From: Coconino County Public Works Department
Subject: ROAD STANDARDS

These design standards are a guideline and reference to roads that are to be constructed for
acceptance into the Coconino County road network. These standards include a summary table,
followed by several examples of various road layouts that are possible within a given
classification.

The minimum lane and right-of-way widths set forth in the table are based on design guidelines
from the Institute of Transportation Engineer’'s (ITE) Recommended Guidelines for
Subdivision Streets, A Recommended Practice. Other references consulted for this
publication include the AASHTO “Green Book”; the National Cooperative Highway
Research Program’s Report #362, Roadway Widths for Low-Traffic-Volume Roads,
1994 and City of Flagstaff Engineering Design Standards.
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TYPICAL PAVEMENT SECTIONS

PAVEMENT STRUCTURAL SECTION NO. 1
Tack Coat

3" AC (2 Lifts)

6” ABC
Subgrad -

—\

L [l

v

s
ST

/QI/JL\

PAVEMENT STRUCTURAL SECTION NO. 2
Tack Coat

4" AC (2 Lifts)

8" ABC
Subgrade

62



P00 11ddvV  INAVAC
4193S ON

daIAvVM3d AVIN

(3ONVNILNIVIN ALNNOD ONINODOD HO4 LON)

d4VANVIS 117dS 1071
NOILD3S TVOIdAL

spJepuels peoy AJUuno)d ouluod0)D

T 'ON NOILO3S
IvdNLONYLS 3sn

A4VANVILS 117dS 1071

B 11039(

0'Ge 0)°74

63



TIVANY LS

002 IdV 319V 1d333V WNWINIRW
NAY AT aU07 AUdrunon
110390
471938 ON

aue1 A1lunon
sSpJepuels peoy AJuno) ouluod0)H

T 'ON NOI1123S

1vdNLONA 1S INJINIAVL 33S

d,. 3dALTOZ ON |e®ed O'V'IN

—— I
g =adorg gy =odols
05 = 2d0o|S 0pZ = 9d0|S
.m ' «N ' ¢ _\ _\ H(__v ¢ _\ _\ _.N

¢ H1d3d HOLId 'NIIN

64



19]11N9 pue gin)d OoN yiim

002 ToYANVYLS
1Y peoy |ed07] |[ellusaplisay MOJIIeN 37EYLATIIY WAKINIW
'INMAT
J99e ON spJepuels peoy Aluno) ouluod0) o1
# W0a(
,09
,0E T ,0E
T NOILOES "1VNLINALS INIAWIAAPL 3ASN
—I -
YA YA
N 2 < T W e
|L
m 4. 3dAIT0C ONTEPd OV N 00 [=] go ol=le W
> >
g =) 2
_M A0OaI1dd02 SOAmA _M
— ALITILN =
,U B VRV J3T04 ,U
o) ©
J.c ANV TIAVAL INVT TIAVAL 72
~ / / ~" mW
3 cl ol N
e
= 70 ¢ ‘HL1d3d HOLId NNININIIN =
N ‘A7 A3pm ~
s 3xau op o8 ‘M/¥ UlY3N 10 03 sadoE x

NO|J® 30U E30R UDUJa3 3] 1g 330N
'SaUD) ADUSA Ul sA1aAolg v 33oN

A2 1AV NNNS CEADNINI HAWINIKW
09 'AYM-40-1HDIY NNWINIW

65



peoy
@207 [enuapisay Mo.aleN

7002 1Iddv NOLen d-1
INMVHA spJe Cm...—. # 1103o0
371938 ON U U m

peoy AJuno) ouluo20)

;006G
A'G2 _ ,0'Ge
T NOILD3S IVN13NA1lS INIWIAYL 3ISN
%2 %2
NIV = NIV
WaOLS = WOLS
Tl _ %.n.ln. = =11= L - T ot ALEE
= F= DD “ o E
L ()
2 = 2
- >
— —
= 4
= - | -
) -]
NNU ~ ~ Nu
m INVT T13AVAEL ANV T13AVAL ﬂw
_ _ QU]
: - 02T — 02— %
NIW 07T _ NIN 0T
0B
= 12 =
A N
V4 Y
M/ HBpIM
3Xau 03 06 ‘M/d ulyrim 82 33V H4ANS TIAOAANL WNWINIW
1104 03 Sadoys Mmoo 20u ,0C TAVM—40-1HDIE WNAWINIW

S300 UI0JJd} 4] g 230N
'S3aUD] 3|JMaA
Ul saDAdlg &y 210N

66




Y002 TIadV  INMAVAT

TAVANYLS F1EVL4IIIV WAWINIW

1813N9 pue gan)d

V<

FWIS N ON UlIM peoy |[e207] |ennuaplisay 4 yorag
spJepuels peoy Aluno) ouluod0)
009
10'0E ,0'0E
I NOLLO3S WNALIMNALS INIH3IAYd 3SN
] i e %2 =
1 =] e — e, 2 T
)
J..J.|.|.|

g, 3dALTOZ 'ON [eled 'O'V'IN 00 FBel go —

&

]

= (%]

m 5 o

x A0a1¥d00 pet® A0ATN0D >

< ALTTILN %8 ALITILN %3 -

YAy A3aA0d y3dy d3qa0d =

V—Il —m

4 %2 ANV 13AVHL ANV TIAVHL %2 %
-

> OrT———=l g2 0'ET 106 ——==| ¢ gle——— 0" P —————~
o
092

Z

[a 4
ENTO ENRELITIVAY
JOUOIRIPY — M/ UIY3IM
N3 03 mmﬂodm MOYI0 30U
S30pP UIDJUUI} 41 'g 330N

'S3UD] 3)|DIY3A
uv| saPpAog ¢ 830N

g

[=4

© ‘HLld3Aa HOLIQ NANININ

(92 33VH4ANS INIWIADOAWI WANINIA
/09 AVM-10-1HDTA WANINIA

67



\Vi\vz=(@ # [le1ad
37vOS ON
1911N9 pue qJnd YU Peoy [ed07] [eluapisay
SpJepuels peoy \AHCSOO ouluo20)D
:0°0G
.0°G2 :0°G2
T NOILDO3S TvdN1LONdlS LNIINIAVYC SN
— T T
I < LI %2 %2 T
Nivad NIZq]
INHOLS INYOLS
TN ﬁ f/\.{
00 [=] oo o @ o
. &)
&
= 2 o =
i 2% i
0 0
M M
= =
5 ANV TIAVML ANV TIAVML 5
) -l o~ ) )
% =—— NI .0°0F 0°E€F 0°CT =—— NI .0'0T— %
:070¢
0
2 g
x x
‘WY Jopm

1Xau 01 06 ‘MY ulyum |je} 01 sadojs
MOJ[e 10U S80p urelal J| :g a10N

‘saue|
3|2IYaA Ul SajoAalg 1 910N

0€ FOVH4dNS INININOHJINT WNININIIN
0§ "AVM-40-1HOIE WNININIIN

68



¥002 Iddv
INA VYT NOILdO
Fv3S DN
Bursired YN peoy [es0T [e1rnuapisay
splepuels peoy A1unod ouluos0)
,0'08
T NOILD3S TvdNLONY1lS ININIAVC SN
e 00F
— ——
— 72 72
I=N=I===ET= (=== [=11=] =l=l=1==EE= =] [I=]
NIVaQ L NIVl
WAOLS = A0LS
v@ e L — =
L _ Te
4 0 oo |"__
3
ad07s ad07s
BRE] 1id
/im ONDIIVd ANV 13AVAL | 3NV 13AVEL ONIAIVd /M
—NIWN 08— le—— 08— 2 0'TT /0'TT +/0'8—= ——'NIW ,08——
+0'BE

'a204vns paAved
= 10Ul 0% papddo 3y Zous
W $00D 085 diY] 1] 83ON

‘MY 3P M
§xau oy 08 ‘MY Uy
1104 03} Sado)s MO)0 30U

S30p ulouday 4I 1§ 330N
'Sauv| J)D|YaA
U] s312AJ|g ¥ 310N

R/W

6E 133V4INS  INFWIADSINT WNWINIW
08 1AYM—40-1HOTY WNWINIW

J-c
# uvkaC

UTILITY EASEMENT

g8’

69



r002 1Iddv

INMY AT
3 1¥Y3S ON

TAYANV LS

318V 1d330V WAWINIW

19119 pue gind ON YlIM 10103]|0D JOUIN

spJlepuels peoy A1Junod ouluod0)

vV-€
# 110390

2008

T NOILDO3S 'TvdN1ONdlS INJINIAVd dSN

10'0F:

O
P LA

1

H1vd
a3d/3I1g

08—

ILTOC ON [feled O'V'IN

J0aIdd¥03
ALITILN
3 V3NV d3qN04

%2

Zaa

ANVT T3AVAL

72

o) 0

ANV T3AWVAL

%2

/0'0%

w Le

J0aIdy09
ALITLLN
B VIV d3aa09

H1vd
a3ad/3ig

——0'8—

8’ UTILITY EASEMENT

s

SI0R UI0UUIL 4T

/0'%T

vD'2

07T

07T

M/ ASRIM
1xau 0y o8 My uyyim
No4 01 sadoys Mmoo 10U

iy 910N

]
[,
Y]

07T

8’ UTILITY EASEMENT

s

¢ H1d3d HOL1d NNININITIN

82 13JV4ANS LNAWIAADOAIWI WAWINIW

08 TAVA-40-1LHDIa WANWINIW

70



Blke Lane on one
side of road only.

Note B

Note A

Poth one side of

road only.

If terraln does not allow slopes to fall

ROW, go to next wider ROW.

, Note C:
32 within

MINIMUM RIGHT-OF-WAY: 60’
MINIMUM IMPROVEMENT SURFACE:
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USE PAVEMENT STRUCTURAL SECTION 1

60.0"

Coconino County Road Standards
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